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PREFACE _ \

P . | ~

| o " 29

Severla\l years'ago 1 prepared a report ‘entitled Research Jour‘nals for

the. Masters Program in Engmeerlng at West Vlrglnla UnlverS|ty That

-

work descrlbed a study of the journals C|ted in eng|neer|ng master’ s thes-,

es accepted by the WVU College ‘of Englneerlng between 1971-1974. 1t was

l
necessary at that t|me to examlne cfitically the use of I|brary mater|als so

that limited ﬁlnanclal ‘resources could be. applled most effectively toward

l

- continued development of WVU's collections in the field of ’engineering.

| 'n N :

My study\of master's theses had significant effects on‘-the WVU engi-

neering coIIections Expendltures for eng|neer|ng subscrlptlons at wvu

hY

were reduced from $25,000 in 1973 to $23,000 jn 1976. Durlng that same
i .

-per|od “the average prlce of an englneerlng subscrlptlon increased by

about 50%, wh|le the WVU lerarles |ncreased to'eal subscription expendl—'

f i 'I‘

“tures by 34° CanceIIat|on of subscrtptlons to: Rerlodlcals WhICh exh|b|ted “

l|ttIe |f any use made possx;ble the contlnued purchase of h|gh use perlcxd- :

|caIs More |mportantly, canceIJatlcgns made posslble the con,tlnued devel-

opment ofa strong book collectidn.

.
i . ~ . P
i -

a
-,

Cn 1975 few l|brar|ans were attemptlng to tise objectlve, quant*tatlve

» .l:‘_)

data to manage coIlectlons Indeed today s- fashlonable term o collectlon.'

1

management" was almost never heard ’Cltatlon stud|es were vlewed as

academlc exerclses for studylng smence although Eugene Garfleld l}ad

[

been arguing the benef|ts of practlcaI appllcat|ons for seme t|me Certaln-

Py
T~
& .
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. "~ ly the cancellation of sdbscriptions to maintain book buying was an action

oppOS|te to that taken by most libraries accustomed to operatlng under the

¥

assumptions fostered by earlier, uncritical ,speculations about collection
o - ,

use.

1

" Today, austerity is a way of . I|fe for research llbrarles Eyen the
'wealthler |nst|tut|ons have had to- search for defensnble ways. to allocate -

l|m|ted resources. in the face of open ended demands. The art-of collection

!

I - . s .

‘ ) N ,
de\(elo'pment is evolving into the practice of collection management as more °

8

I|brar|ans seek data on which to base |nformed dec|s10n maklng The cre-

ation of the JournaI CoIIect|on Management in 1976 refleéts thé eX|stence of/.,/”
'attempts to find new c_oncepts to guide library managers. ”
N . & .
Wwith the reality of limited funding finally becoming obvious at.even- E
C
the highest Ievels of the ivory tower, it is more |mportant than ever that
" libraries obtain- obJectlve quantltatl\re data on the use of coIIectlons

- A

Libraries_ are, xafter all, in competltlon W|th many other units of the unl-\ \
versnty |.n seeklng,f_unds for thelr ;oals. More |mportantly, librarians
have' a professional and "ethical obligation to t’hd taxpayers to spend the
funds entrusted to them in responsible ways Snimple self- interest shoulda.
: dr|ve Ilbrar|ans to consider the effect on academlc admumst\sators of the
W|dely publlelzed controversy surroundlng Allen Kent's study of t_>ook use
at "the‘University of Pittsburgh’. 'Surely many administrators have ‘not
'mlssed the pomt that substantial reduct|ons in I|brary fundlng can be -
defended on the basis.of the Pltt data. |

u

The work described in this report extends my study of master's

+
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ST~ theses in engineering to dissertat en by engineering Ph.D. can-

d|dates at WvU dur|ng a 7-year e 1970s. Reasons for extend-
ing the study are apparent For exa arians and faculty commonly
assume that the I|brary resources requir Ph.D.. pro'grams far exceed
those requnred for master s programs Th|s 'assumptlon can how be tested
for ‘the field of- engineering. Further, mts study covers a time per|od
aImost ‘twice as Iong as the master s st so that the.data“'are avera'ged
over any“ changes in research |nterests wh‘lch—may hav-e occurred dur|ng
the 197’0 s. Finally, since thls study covers. several years foIIowmg WVU's
major engineering-. subscri‘ption: canCelIation effort in the mid—19\70s,b it may
be possib)le'to detect and correct 'any’ﬂerro—rs resulting from the more limit-

ed data of the master’'s study.

'\ .

Some faculty and I|brar|ans quI argue that studles such ‘as this one’
should: not be done because of the danger that the data acqulred may faII
) |nto the wrong hands Indeed the Unnversnty of PJttsburgh s Executlve

Couhc|I for L|brar|es argued aga|nst the Plt’t Study on prec|se|y these
‘ &

grounds. ,/'\rguments about the danger of researchl,seem -especially |nap-
s ) propriate when presented by those.w'ho hayedevbted their lives, or at

least thelr careers, to the pursu|t of knowledge In -any case, ignorance

.

“of the facts WI“ prove even more dangerous,' as has been d|scovered by

hd s

those I|brar|ans <who postponed decision
%
data unt|I their ent|re acqunsntlons budget were consumed by the cost of

and argued against quantitative

_ser|aIs..‘

)

It is” worth rememberin’g that the existen;ce of data about collection

’

. . . .
use is, not what drives collection -management decisions. Journals are not
<* . . -
. , .«
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>

canceled because of low use. Instead, management decisions are driven by

budgets. Subscriptions are canceled’when it is decided that limited funds
: . i . Sk -
can be used more effectively for the purchase of library ma'terials ‘oth"er

l
N » »

than journals " These decnsnons about Ilbrary funding ‘will be made WIHK,OP
v v

w1thout mformatlon When information is gathered it will bé mterpreted

eLther by those who .understand it or by those who do not. How. much

.

. w ® e,
better for the future of Iibraries if information about ‘the use an'd value of

Y

information should be gath red and interpreted by those best quallfle&\to

é‘ssess the lmpllcatlons

s,

Preface .' | X 6 i ' . \%
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"INTRQDUCTION

Engineering education in the early 1970s shared in the austerity
‘ . . . ‘

brg.lyght on by inflation, declining énrollments,‘ the" engrgy crisis, and
reduced. university budgets. Now added to these problems are those
caused>>y high demand for engmeers in industry (whlch is causmg both
students and faculty to leave the umversntles) and by rapidly increasirg
enrollments (whic_h strain Iirr;ited fiscal and physical resowes)[: Pepular
news magazines-have publicized these problems, which are discussed. often
iri‘academic Iiter'atur'e.1_9 Usually not mentioned in the Iiterature are the
.probIeLns faced by engineering‘libraries. |

Years of inflation have had a profound effect on acade\Pmc libraries.
From 1978- 1980 anne prices of scientific and technlcal books rose by 48%.
Journal subscrlptlons have contmued to rise in price by 10-20% each year

for at Ieast a decade 10, 11

Library budgets have no more kept pace with
these mcreases than have faculty salaries kept pace with the consumer
price index. The resulting decline in the traditional measures of library
quality (for instance, size and rate of growth) have remained IarQer

invisible to” faculty, studer;ts, and uni\_/er:sity administrators. Libraeians(
have adjusted to budget realities with little discussion of the results, an
approach whicb may yet have serious consequences for the p\rofession.12

In some gases it may be that appropriate decisions in response' to

funding shortfalls have simply eliminated the enormous waste implied. bty)

. .
% . .

Introduction .- = : 1



the results of the Pitt study.13 However, most decisions have been mede P
without the hafd data which e'ngineers.and busine.;fs managers assume to
‘be necessary in planning. Indeed, it shas been 'ar\gued thet misunder-
. standings about the nature of academic research still ghide collection man-
agement_ decisiohs.14 Aesumbtions'and Frecénce{)tions developed during
prosperous'times when’ colleetion development was an art practiced for its
own sake persist among_.liibrar“ianﬂs‘ to this day. This is unfortunate, for

v

the major problem in collection management is to decide what is unneces-
Ny <

sary and what is no longer useful. %

Drucker's concept'15 of "sloughing off yesterday" will characterize

the efforts .of those libraries seeking to serve the .future. A major source’

o

N » 4 . :
of capital. for the purchase of new books and journals will be the systemat-

ic abandonment of that which has proven’unnecessary and of that which is
no longer useful. Indeed the savmgs reallzed from cancellation of unnec-
essary subscrlptlons eaS|Iy can exceéd the annual increase in a library’ s
total acqunsntlons budget These savmgs -will be reallzed each and iery

_year, not Just during’ the year of cancellation, Just as noncancellation™f a

®
subscription |mpI|es a continuing cost in each and every subsequent year.

In examining\'athe use of journai literature .b;/ engineering‘ Ph.D.
candidates: at’ West Virginia, University U), this study seeks informa-
tion necessary for informedmdec'isionkmaking which will guide the develop-

\,
. ment of WVU's Ilbrary collectlons and maintain the ability of the Ilbrary

to support WVU s programs o ’
v .

L
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AS

METHOD

Several approaches to the stﬁdy .of journal use are possible. Each

¥

apprpaqh involves defining a quantifiable' measure of use and selécting a

measure of minimum library service. Use can be defined in terms of the
| 16, 17

. in-IiBrary use of journals, "’ or in terms of citation frequency of-jour-

nals used by facultyAin their publlications18 or by students in their
theSt'as.wj-22 '
journals by the users of a particular library. Citation counts of journals
in-Ph.D. dissertétions is the measure of use chosen-for this study.

.

Alternatives are possible in studying use, although the alternatives

measure what might better be called potential usefulness. One method

counts the number of times akparticufar journal appearsyin a secondary
publication covering the subject field in quesfion.23' This approach is
much, easier than carrying out a use study or a citation study, but it can

» ' . .

determine only the number of articles a particular journal: publishes ,in a

field. Another method uses the data available in Journal C|tat|on Reports

to rank journals  according to importance |n the world s scnentlflc ané

-¢echn|cal I|terature. Both techniques are usefulirynethods of studying char-

acteristics of the Iiteréture as a whole.‘N.either' provides a measure of use
patterns in a partlcular Ilbrary or by 'a par'tlcular group of users.
Br~ookes24 25

users. Line26 argues that to have any sngnlflcant practlcal value to

libraries journal use  measures must be based on Iocal use studles
. . * 7 .
r

Method ’ : \ . . 3

Each of these methods provides a measure of the use of

has emphasuzed the umqueness of each Ilbrary and its

-



fits must be defined pr|mar|Iy

< - ‘\C, L ] ) . '
' r\r‘ ’ * . )
B L \‘ ~ Y
’

Clearly, few un|verS|t|es have such large departments in any one field
that all possrble |nterestS)in the literature of t'hat'field will be
repreSented Limits on library fundlng imply the need to evaluate the lim-

its of research’ |nterests among the Iocal group of library users
’ \ . .

‘

AY

Several spe0|f|c reasons cah be glven for the |mportance of Ior,al use

Ky

studles.21 To review brlefly

-._' .0 N , 7

1. The library must serve its users, not a subject field.

-

@ ' {( 3

2. Needs of specific user groups can differ markedly from the needs of

ﬁ , . . -« .
the average user. Yy . : N 1

»

3. Edpcational use in academic libraries may be quite different from use

by professionals‘ in a field.

. . . -
’ . - -

- '
s . T
4. Use variation by subfield must be taken into account when balancing
. ) 4

conflicting needs of different academic departments.

(' ¢

2. Long-term development of academic research colleétions requires
. 4 i . )

,

time-averaged use measures

o

In& principle, levels of service ‘should be detined in terms of a
N .

cost-benefit analysis. In practice, the librarian must take into account o

v

- numerous noneconomic factors. Quantifying inconvenience, relative value

of subject flslds, and polltlcal 0;7S|derat|ons is"all. but lmpOSSIb|e Bene-

y the judgment of librarians and users.
, -
\ 2 "_ ) : - s
Method . ) : . v 4
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Th|s is not to say that use studies can have no practical value. It must

“simply be recognized that use studles mform judgment, but they do not

‘provide incontrovertible proof of anyone's opinion. It will be seen from

the data in this study that sharply defined levels of usefulness do exist,
but that withir] levels the citation data alone provide no criteria for
determining relative usefulness." As Line pointed ouj,ze among journals_ of

marginal usefulness, chance becomes an increasingly important factor in

deterrﬁining relative importancé in,terms of citation data.

The limitations of this study should . be héld in mind. First, onl-y
journals used by Ph.D. candidates in engineering at WWU are examined.
Use of journals by faculty has not yet been studied. However, since fac-

ulty publications are heavily dependent on the collaboration of graduate

.students, combined results of the doctoral and masters studies should

provide a broad measure of the need for journals to support WVU's engi-

neering programs. Second, _j:the particular journals found useful at WvU

N

reflect particular research interests at WVU. Similar patterns of use in

terms of the number of journals used mighvt be expected at other enéineer‘-
: '

.

~ing schools, but this,; expectation must be tested. Third, implit:it in a citas

tion study is the -"assumption that all needed articles were obtalned.

Obviously it cannot be determined how many articles might have begn of

'

_interest but could not be obtained either locally or through interIiBnar'y .

L.

!
. .
. N
’ . - . .
-z

ThLé‘vaIidity of citation counting as a means of determining informa- -

tion sources used by doctoral candidates may be questloned Ever\,‘llbr‘ar-‘

loan.

ian k?OWS that many perlodlcals are widely read but never?:lted It must

a g

N -

Method °: . s
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3 .
also be true that those periodicals which arg never read are never cited.
. d <

. .\ ‘ .
Thus, the results of -citation analysis cannot: prove that any particular -
journal is: of no use, 'However‘, te results can provide useful data on

’

which to base decisions, and they can call attention to the need to reexam-

4

ine assumptions and preconceptions.

<

Citation a'nalysis has found extensive application in bibliofnetrics,
faculty evaluation, and library management. The serious student will
want to read Garfield's book.27 .A recent review by Smith2-8' summarizes

the technique and its uses, while Koeni'g29 explores its developing use in

the arts and humanities. Articles by Garfield®C and Wade3] ‘provide useful ’ |
short introductions to the subject, ’ <y
L
. ’
4
4
A
» ' *
\ .
.
~
Method - , I 6
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DATA COLLECTION

" : ~All" references in tﬁe 87 -.Ph D dissertations written by students in
B : the WVU College of Engineerih;; during the 7 years ending in 1978 were'

- r l -examined “Citations to Journal articles were tabulated and sorted into

o < ', » severaI categories As in<the earlier study of citations in master s theses

a Journal was defined as a serial publlcation issued at regular, s pEQIerdn

mteryals on at Ieast, a.quarterly basis. This d@fini'tion corresponds to the

library user's general idea of what c‘onstitutes a_magazine or periodical,

but it excludes‘ certain"forms.’of puincation_s which some users think of as

journals. In particu'Iar, procéedings_and transactions of some professional
societies were ekclude’d‘frorr_i_‘.-consideration.' ‘

.
-]

JournaIs which’ have ceased publication, have changed t|tIe or have

- been absorbed by other journals, were tabuIated under the title as pub-

o ’ "li\shed. This’ corresponds to the now common library practice of cataloging
-'_Ser'ials by successiVe entry. Listing 'jou,rnaJs by -tatest title would cause
"“'r'ni‘nor ch‘angle‘s_'in. the citatio_n frequency of some journals, but it.would
I'e-a:,\'/e. unchanged;the_ deneral conclusions of this study.

o Y, . : B o : )

3 . , B i , '. 1

s
) .:*'Lg ‘ f
..‘,h:,. ‘

. 'w

/. +..- - Data Colléction - . - ' ?3 § ‘ 7
I . Ve = ’ : ‘ 3 S R B 0, i . :

4. e "
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_Total Citations

‘RESULTS AND DISCUSSION -

Table 1 presents a symrﬁary of data relating to the',fotal number of
citat.ior)s to alliltypes of information sources used by thefauthors of the-87‘;
Ph.D. dissertations. The data - sh.ow_ the 'distrit;ution of dissertations
among “the six engineering’ de;;artments. These departments ;ré Aero-
space (AE), Chemical (ChE), Civil (CE), Electrical (EE), Industrial (IE),

and Mechanical (ME).

There were 5,860 citations in the 87 dissertafions. This is an aver-
age of 67 references per d‘isser;tation, but the range extended'from a low
of 12 references in AE and CE dissertations to as many as 434 references
in a ChE dissertation. H'a'if of the authors ;:ited at least 58 different .

sources of information.

The average and median number of references in the PH.D. disserta-
tions are nearly 3 times greater than the average and median fof master's )
theses. This may result in part from the greater dep‘th and 'scope of doc;-
toral research, but the req'uiremen't by some advisers for an extensive lit-

erature review also is a factor. Citations to Newsweek, Time, and The

a

Holy Bible were among those found in background essays introducing’the

subjects of/the dissertations.

Results and Discussion . 8
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As was found for the master's theses, students in ChE, C§, and IE
tend to use more sources of information than dd those in AE o'r EE. Doc-
toral students in ME; use proportionately more sources’ of information than

do master's candidates in ME. a
' ]

Journal Citation's

/

Table 2 summarizes data on journal citations. The 87 dissertations
contained 2,494 citations to journals. Hence, only 43% of all references in
the engineering .Ph.D. dissertations cited journals. Indeed, in every

field of engineering except ChE, the percentage of refere;]ces which cited

~ journals is below 50%. The -remaining re]erenées cited booké,"fechnical

reports, and other non-journal sources.-ln contrast, for/he scientific
' /

. . ' e - 32
and technical literature as a whole, 80% of all references fite journals.

-

cited journals. The -

In chemistry, about 90% of references cite jou rnals.

In the master's theses, only 33% of reference
higher figure of 43% for the Ph.D. dissertatio 'r"esults both from :a

greater fraction of Ph,D. dissertations than 'aster"s theses being in

fields with the higher rates of journal,citation, and from a ten to fifteen

percentage point greater frequ_ency of journ/a’l citation in AE, CE, and ME
dissertations as compared to theses. o t :

., .

/

We have seen that the percentage,of references which cite journals is

/

Results and Discussion ' 9
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about the same in both master's theses and doctoral dissertations. This

rate . is far lower than that found in the ‘pure sciences. This may be a

- cause of concern for some faculty. However, the relatively low percent-

age of journal citations by both Ph.D. and fnaster's students, and the fact

that this result is consistent with char‘acterist-ics of the engineering and °

32-35:

applied science literature as a whole, indicates that the the low fre-

quency - of journal citation results from a fundamental char‘acterisf.ié of

engineering research information sources.

A
- . -~ X - v

The lesser importance of journals in engineering research as com-

" pared, for example, to'chemistry, emphasizes the need to make journal

21 of

selec;tion and cancellation decisions or; a subject-by-subject basis.
more irﬁmediate interest at WU is the fact that the data fr‘om the ‘Ph.D.
dissertations support the earlier decision td ;dapt to funding limits by
canceling subscriptions rather than by stopping .book purchases. Both
Ph.D. and master's level engineering research depend on -a balancedcc.ol-

lection of books, technical reports, and conference proceedings.

Librarianship's time-honored response to funding limitations, i. e., pro-

‘teci:ing the journal subscriptions at the expense of the book collection, is

’

inéppropriate in the field of ehgineering.

i

Table 3 shows the number of journal citations per dissertation. Note

that 3 authors out of 87 did not cite a single journal article, a situation

- which is ‘un‘ir'naginable in the pure sciences. Ten percent of the authors

found only 5 or fewer useful articles. Thel number of doctoral candidates

~who found very few or no useful journal .articles is far less than the 34%

of master's students who found no more than a single useful article.

Results and Diécussfon ) 16 e ‘ .10
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Despite the lesser importa\nce of journals to engineers, one might question A‘

—_—

the- Ilterature searchnng efforts of students falllng at th|s Iow ‘end of the

~ journal citation frequency scale HOWever, it is )North notlng that in most

.‘-cases those authors who c|ted fewer than '5 jo‘urnal articles did cite a

total number of sources comparable to the average for their subject areas.
Thus, the absence of journal art|cIes relevant to a partlcular dissertation
topic ‘is snmply another indication of the reIat|vely low lmportance of jour-;

nals in the d|ssem|nat|on of englneerlng ‘research results

-

°

.lournaI‘TitIes

v .

The preceeding gives some general feeling for the journal use pat-
t,ernsl in engineering. However, only titIe-by-title citation counts are use-
ful aids in collection development.l

Table 4 summarizes some data Er .individual.‘journalltitles. The 87
®uthors of Ph.D. dissertations cite'd 585 different journals. Of course,
not all of the cited journals‘are- in the field of engineering. Many are in
fields as.diverse as co_mputer science, medicine, psycholbgy, mathematics,
chemistry, and physics. Thus, th|s table refers to the entire gamut of

-

information needed ‘by engineers, "not just to.the information found in

. engineering journals.

Of the 585 journals cited, 288 (49%) received only a single citation

~

Results and Discussion : _ N

17



"during the seven-year period under study. An additional 16% of. the °
journals received only two -citations. The three most highly cited journals
provnded 10 E_gf all |ournal 0|tat|ons, and a total of onIy 51 Journals (8.7%)

fa
accounted for one- haIf of the CItatrons to Journals

X

Table 5 -shows the frequency W|th WhICh Journals were cnted by dif-
‘ferent dlssertatlons Notlce that 388, Journals, about 2/3 of all Journals )

s

cited, were cited by onIy a smgle author.

I ~ N . -
- i s

\ - ‘e
L

These .data for‘ citations iln PhD _ dissertations are. quite -§imi|af to
the data for master's theses. In the master’s theses also, the three most
highly cuted Journals provnded 10 of-all.joyr.nal c/itations.‘ Half of th‘e' mas-
ter's cntatlons came from 11% of the cited jgufaale. Fudly 70% of the jour-
nals cited in master's theses were cited by onll«y a si'ngl_e author. .

~ The concentration of citations is typical of distributions found in
citation studies of many subject fields using a variety of source documents
for citations. It would be helpful if librarians could use these results in a

mechanical way to define desirable levels of library service.

Two measures of journal usefulness could be defined using the data
in Tables ‘4 and 5. The first measure would equate usefulness with the
total number of citations to a journal title. In this case the librarian would
argue that it is desirable to provide as many references as possible for
library users. A second measure would define usefulness in terms of the
number of individuals who cited a particular journal. In this case the

librarian would argue that as many library users as possible should be

Results and Discussion 12
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~that such a mechanlstlc-apprqach is* not us,_efu;l. R , . '

. . P r .

-

-satisfied. Thus i a highly bited jouf'rial used by only one author would be

judged less useful than a less frequently 0|ted Journal used by several,

authers On examlnatlon of the CItatlon data it qmckly becomes obvnous

-
"~

Suppose, for example, that we define service ‘levels in terms of the
: . | . ~

. distinctive cut—dff points in ‘the tables of citation data. It could then be

. ,
v ’ t

argued that only those journals.which p'hovided three’ or more citations

- during the 7 years -under study should be mcluded in the collectlon Pr}é

viding the next hlgher level of service, that is, subscrlblng to thosea
joadrnals which were cited only tW|ce durlng 7 years would req-uwe a 459

increase in the number of Journals avallable, but these journals would

»
.y

provide only 7% of the 0|tat|ons It q_ulckly becomes obvious that the
resources available. in most Ia,rge-llbraries, including the WVU libraries,

i . % . ..
far exceed the amounts necessary to provide such minimal levels of ser-.
L. . i . . a
vice. To see this we can examine the data in Tables 6 or 7.

o

Table 6 lists journals in _brder according to the total number of cita-
tions to that title in the 87 dissertations. In Table 7 the journals are list-

ed according to the number of citing authors. With only a few exceptions

" _ 1

(those indicated by an "o before the t|tIe), all Journals on these lists .
, it
were represented by at |east some holdmgs in the WVU Libraries. In both
. .

lists, titles-with an "*" before them are Journals purchased in 1979 for the

engineering collection at WVU. Titles without this designation are jour-

nals in other fields or journals which have ceased publication or changed

title (e.g., |EEE Transactions on Electronic Computers changed to IEEE

Transactions on Computers, and Industrial and Engineering Chemistry

Results and Discussion C 13



s

/ split into three new journals). : - . ; -

1

To make dlscuSS|on manageable Table 6 I|sts only those Journals 0|t-.

ed at least 3 times. ‘Table. 7 Jlsts only Journals cited in at least three dis-

~

sertations. We could argue that any Journal ‘which prowded onIy one or 2

i

useful“ articles in 7 years, pr whg]c'h was found useful by onIy 1-or 2

authors in that"ti\ e, is of no more than farginal utility' in the engineering
)\

research program.. bndeed, research Jqurnals with such low: 0|tat|on fre-
’

quencies rank at the level of Time or NeWSWeek in terms of the number of

articles which are reIated directly to the dissertation toplcs

In 1979, WVU subscribed to 345 ‘engineering journals, excluding

abstracts and indexes. Of these, only 78 titles were cited three or more
times in “engineering dtssertatlons during the preceeding 7 years It
should be remembered here that the citation data relate to all the artlcles
that have ever been publ|shed in a part|cular journal. Thus, of aIl the

art|cles publtshed in Amerlcan Journal of Mathematlcs durlng the past 100

h years, only 3 were of d|rect use to the engineering Ph.D. program during

a 7 year period. In accordance withrLine's observation,26 we can assume
that chance plays a considerable role in the case. of journals cited this

infrequently

The citation data make clear that in reducing subscription expendi-

tures to buy books we must make decisions among a large number of jour-

" nals which are of only marginal Utility in terms of supplying articles cited

~in Ph.D. dissertations. Many Journals which are ‘never cited m}y be of

great |mportance, but there seems ‘to be no valid way in which the citation

P
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data can help us to choose emogg,journals which were cited onIy once'or

twice ‘or never. by the Iibrary users. - At best the citation data onIy calls

attention to journals of marglnal utlllty Choosmg among the marglnal

-englneerlng Journals remalns very much a matter for judgment. by Ilbrar-

ians and faculty.

Judgment in building library collections is guided by.many ruIes'ot
thumb. For examplé; it is accepted among Iib’rartans that the mere exist-
ence of a Ph.D. program in a subJect f|eld requires development of an
exten.swe collectlon in that subJect Size of the doctoral program is held
fo be i_rreIevant, as it is' impossible to predict where research might lead
and what library materials might be needed. In engineering, ‘then, it
would be assurmed that far more engingering journals are needed to sup-
port the Ph.D.'program than the master's program.

At least for journals, this assumbtion is not supported by the cita-

tion data in WVU's graduate engineering programs. At both master’'s and

- doctoral levels a small core of engineering,journals accounted for the

AW

.overwhelming majority of citations to engineering journals. The greater

number of journals used by doctoral candidates results more from their

use of journals in fields{other than engineering. 'fhus, more than half of .

the journals listed in Table 6 as being cited only 3 to 5 times are not con-
sidered to be engineering journals at-WVU. A brief examination of these

non-engineering titles indicates they are the titles usually thought of as

forming the core literature in mathematics, physics, agriculture, and med-

icine. We can conclude that to si.lpport an engineering Ph.D. program it is

more important to ensure that the library provides the core literature in

Results and Discussion o _ : 15
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other_basic.and applied sciences than it.is to increase the number of engi-

neering journals beyond the basic core.
‘ i o= LS
v .

-
Ed

"

The great ’dwersnty of sources of |nformat|on used by englneers
demcnstrates the/ benefits of Iocatlng an englneerlng coIIege at a compre-
hensnve unlverS|ty Clearly WVU englneerlng students beneflt greatly
* from the presence of WvU's medlcal school, college ‘of agrlculture, and
science departments |n the college of arts and sciences. Prowdlng th|s
breadth of I|brary support in a more narrowly conceived umversnty or
technical college greatly increases the cost per student for library

service. Reasons for industry's heavy dependence on upiversity libraries

are clearly illustrated also. We can conclude further that in tight budget

situations it may be necessary to transfer _some library support from a |

©

Iarge and rourlshlng englne'erlng program to maintain purchases of core
materlals in math and physncs Even when an institution. does not have
graduate programs in these fields, such purchases may provide more sup-
pprt for\engineering than would the purchase_of.additional engineering

subscriptions.

While we cannot conclude that a Ph.D. program in engineering.
. ' - !

. i . L ' ‘. .. ' ' . . \}f
requires more engineering journals than a master's program, neith&r can
1 I3
we conclude that an engineering master's program requires any less sup-

port than a RPh.D. program. This shouId be kept in mlnd during the pres-

§

ent difficulties in recrmtmg Ph-.D. students. The Iack of such. student

should not be used as an excuse for reducing I|brary. support so Iong.as

an active master's program is maintained.

V"
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Both of these concIusioné seem quite logical if we c‘.‘on}ider' tha’t'a

o

small engineering Ph:D. program will have only a few studénts. These will-

&

work in: ‘only a few subfields of engineering. -Most Ph. D students in this
’ /""study cited a smaII range of Journals, $0"a smaII program could be sup-
ported by a reIat|ver smalf number of Journals concentrated in the sub-,

-

>~ fields represented by the few major . professors with Ph D. students.

A

-

Thus, a small Ph.D. program may require more’'depth in Iibrary support
in some subfields, but overall support for the field may be.less because

kY

the range of research topics in a small program will be limited.

N . ‘ ©s
‘})n the other hand, 4t is quite common in engineering for’-/ielati:/ely
. large master's program'to have no accompanying Ph D. program ‘In this
case, a wide range of Journals m|ght be needed for the master's program,
“and these journals could easnly provide adequate support for(a

medium- SIZed Ph.D. program which might be establlshed in the future.

-

Cost Assignment ) . _ .

4 ) ‘

3
-

Declining purchasing power and demands for ,accountability have
made it necessary for librarians to assign costs of library service to the
_support of specific programs. Centralized library systems in which all

— subscrlptlon costs ‘were simply subsumed in a smgle, undlfferentlated
serials budget have found it necessary to establish -numerous separ’ate

~

serials budgets—tbased on subject disciplines. Library systems-with

[
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sole subscrlptlon to a Journal ' ’

Q\' ¥ , o~

)

numerous blanches have found it necessary to reduce duplicate sub- .

scriptions so that only a smgle subject branch recelves the unlverS|ty s’

>

RN

S _ T 7 -
Somé librarians argue that su'bject a,ssignmen"t' of subsinptions is
VIrtuaIIy |mpOSS|bIe due to the"SO called |nterd|SC|p|mary nature of mod-

ern research and teaching. It m_|ght be expected that the- effects of sub- _

ject assignment, aty WWU would be especially’ troublesome due to the

physical separation of the 3 campuses in Md’rgantown. The citation data

- . . . S \j
provide some assistance fn dealing with this question.

-
1

Table 8 lists ‘journals cited by Ph.D. candidates in more than one

engineering department.. Notice that only 10 journa‘is were -cited by

‘authors from 4 different departments. On_Iy-.’IG journ_alsA were .cited by

authors frorn 3 different departments. Another 87 titles ‘were cited. by

authors from. 2 different departments. Thus, 81% of 0|ted Journals were
cited by authors from only a single engingering department Slnce 96% of
the -cited jour,nals were of use in no morfthan 2 departments, we might
'conclude that there is less eviden;ce than is commonly supposed for inten-

. X
sive multidisciplinary use of journals by. engineers.

SR

“y

The citation data indicate that W|th|n englneerl7g most journals are
cited onIy by a single department Some of the exceptlons result from the.
fact that a few journals are indeed muIt|d|SC|p||nary, Nature being a prime

example. In other cases, the multi-department use which does exist is

‘quite predictable in that it results more from the organizational structure

of the College of Engineering than from any fundamental multidisciplinary

‘Resuhts and Discussien o 24 , o 18
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reseérph. Civil Engineering is a case in point, fc?r the CE D-epar:tmt_ant
- includes individuals working in several quite different Zisbiplines. The
i LCE department conducts research in ‘air and water.{pollution (which

,.~? requires use of some ChE journals), in, transportation (which causes some

~
!

_7:\'over'\lap with journals cited by IE students), and .in structures (which

. causes some overlap with ME).
. o ’ ¢

¢
| It\is_: cleér .from Table 8 that only a handful of engin’ering journals
are c?f direct use in sﬁpporting research in more than ‘1 engineering
department. Outside' of this small core we find th‘at most engineering jour-
nals are of inter‘es(t_—;i.:o only 1 department. Indeed, only 41 of the engineer-
ing jgur‘na_ls subscribed to in. 1979 had been éited by 2 or more

departments.

¢
P

- While the:re- is little mglti-dgpartment use of engineering journéls, a

quick pefjusal of the citation data seems to indicate substantial use by

" engineers >of journals in fields as diverse as medicine, chemistry, math;«
ematics, and physics. Indeed, it is frequently argued that it is inappro-
priate to.; a!:tribute the cost of'mathematics journals to 'the mathematics

oo progra.m, or the cost of cherﬁistry journals to the chemistr)./ pfogram,
because -these journals provide basic st.'lppor't f.or many other programs, _
including those in engineer‘ing.. Indeed, the use by engineers of some core

journals in these fields was discussed above.

Careful examination of the citation data indicates that, while engi-
" neers do indeed use journals in many non-engineering fields, this use is

e neither extensive nor intensive. The use is not extensive because- rela-

> Results and Discussion v - _ : 19
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tively few journals from any one rion-engineering field are cited. The use
. . 4 4 . :

is not intensive because most of the non-engineering journals are cited
either infrequently or by very few authors. Journals in non-engineering

fields which do appear on the lists 'of"fr'equehtly cited .titles r‘ep:‘esept

only a small fraction of .the fundamental core ’j‘bu'r'nals in these fields. The

[ ' : : ’ .
overwhelming majority of jeurnals bought to support progranis in themis-

try or in mathematics. or in physics are .'not.c.iited with any regularity by’

" .
I . coA

engineers.
\

We can conclude that it is a straightforward matter to attribute the

costs of journals to particular programs and to shelve particular journals

in specific branch _libraries. There remains only the question of the

dégree to- which cost attribution or branch assignment will be carried.

\

While distincitio,ns. obvviou'sllyv can be made between history and mathematics
journals, other distinctions frequentl&f are ;Iess obvious. Thg citation data
brovide a methdd of rﬁaking disciplinary distinctioh§ even among the
sevér‘al subfields of engineering.

The citation data provide support for WVU's'praEtice of distributiﬁg
journals in several specialized t;ranch' libraries, with only very limited
duplication of journal subscri;;tions arﬁc)ng thé bfa,nches. Any ‘confusion

about which journals provide primary support for which areas of research

. N -3 . .
‘arises more from peculiarities of departmental organizations than from any

fundamental questions of multidisciplinary use of journals by many differ-
Al - [ ]

_ent research specialists in many different subject disciplines.

7

) -
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SUMMARY

Cltatlon patterns in WVU englneerlng Ph D dlssertatlons do not dif- .
fer slgnlflcantly from patterns found in masters theses WVU s_ doctoral
engnneerlng students “cited - journals in onIy 43% of thelr references, a
JournaI C|tat‘|on rate whudh is. far Iower than rates found in the pure sci- _

3

) sences. Th|s reIatlver Iow d,ependence on the Journal I|terature is consist-

ent .-with ‘h-" data "from ‘“the -rnaster's theses‘” a'nd with general

, characterlstlcs of the applled smence and eng|neer|ng Ilterature The data_“

support WVU 'S deC|S|on to eJ|m|nate Iess useful engmeerlng Journal sub-
str-lptlons in favor of- more useful: books. ' o CoL :"(:

6. - .
. s
-

The . C|tat|on data do not provlde a formaI mechanlsm for g;hoosmg.,.

Journals to be reta|ned in the coIIectlon lnstead the data demonstrate
. . »' o . » .q, '
- that fundlng for eng|neer|ng journals far exceeds the amounts needed tof

7 : R

. purchase the journals wh|ch recelved a s?gaﬁflcant number of citations.

CanceHatlon decnsnons lnvolve maklng ch0|ces among a latge number of

1ournals whlch supply few, |f any, artlcles whlch relate dlrectly to wvu' s

s

englneerlng reseah{h Chqoslng among these marglnal use journals

~

' remalns very much ‘a matter of judgment on: the part of Ilbrarlans and fac-‘

. , . L P . LAY 4
. KT »<--,.,...,. b ol A o g . b
. s 4 A e . . LN R . E

uIty - L L N S A ST L W S
. D N ) a0 =

. . e - . . . .
. RN RN L e

Judgments often are guided by tlme honored assumptlons Thus, lt

- \'oa..' N

is often assumed that a Ph.D. program requlres far more engmeerlng

jeurnals than’ does a master's fprogram. However, this assumptlon is not

.
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supported by the citation data. Conversely, therje is nd evidence in the

-, .‘.c'i‘tation data: to support the contention that master's .pr'ogr'ams require

feWer journals ‘than'Ph.D. programs. This last point may be'especially
S|gn|flcant at a tlme when engineering schools are havmg difficulty

attractlng sufflment doctoral level students to maintain viable Ph.D. pro-
//
H ,

grar_ns.

v

It is clear from the citation data that an engmeermg Ph.D. programe

requires mamtenance of a core collectlon of journals in many fields of sci-
ence. In tight budget situations it will be ‘more important to maintain
.sdbscribtions to core journalé in mathematics, physics, and chemistry,

" among others, than to maintain a more exteqéive list of subscriptions in

the field of engineering. This remains true whether or not the parent
institution has active research and graduate programs in these related

fields.

The citation data show little evidence of extensive mulfigisciplinary

use of englneerlng journals by engineers. Use of journals across depart-

mental Ilnes is quite limited. Much of what appears to be multldlsmpllnary
use actually results from defining disciplines in terms of the arbitrary
departmental distiac;tidns. Thus, the citation.data provide a rationale f?r
cost attributian on the basis of disciplines. The data also provide support

for |ocating titles in particular branch libraries with virtually no dt;l'pli-

cation in other branches.

e
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Table 1, Statistical summary: Total citations in West Virginia university
engineering Ph.D. dissertations.

\

De . No. of . . . @ Average number gﬂ\e oy
partment Dissertations No. of citations citations per dissertation
(% of total) (% of total) ) (range?

Aerospace 8 ( 9.2%) . 308 ( 5.3%) 38.5 (12- 92)
Chemicall 18 (20.7%) = 1,862 (31.8%) 103.4 (30-434)
Civil 26 (29.9%) 1,731 (29.5%) 66.6 (12-217) -
Electrical 13 (14.9%) uy2 ( 7.5%) : 34,0 (15- 63)
Industrial 5 ( 5.7%) ° % 316 ( 5.u4%) 63.2 (29~ 97)
Mechanical 17 _(19. 1,201 (20.5%) ) 70.6 (30-142)
Totals 87 Dissertations 5,860 citations o . o

Citations per dissertation: Avqrage: 67.4

Median: 58

~
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Table 2. Statistical summary: Journal citations in West Virginia University -
engineering Ph.D. dissertations.

Department No. of journal ) % of all citations Journal citations No. of
.- citations which’cited journals per dissertation Journals cited
(% of total) , 8 (range) R ‘ ;
Aerospace : 79 ( 3.2%) ] 25.6% v 9.9 (0 - U41) » 32 “
Chemical 964 (38.7%) 51.8% 536 (9-99) 206
Civil . 563 (22.6%) 32.5% 21.7 (0 - 76) - 189
.Electrical 213 ( 8.5%) ua.zg . 16.4 ( 6 - 39)» 74
Industrial = 110 ( 4.4%) 34.8% . 22.0 (10 ;‘33) 56
Mechanical 565 (22.7%) 47.0% ~ 33.2 (15 -.55) 180
Totals . 2,494 journal citations ' ¢ _
-

The 87 dissertations contained 2,494 citations to 584 different Journa'l titles.

42.6% of all citations were to journals,

' g
Journal citations per dissertation: Average: 28.7

’

Median: 22.0 S
™
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7 . . Table 3. Distribution of journal citations per dissertation.

Journal citations No. of Journal citations No. of
per dissertation dissertations per dissertation dissertations

"0 3 27 0

J 1 1 28 3

' 2 0 29 3-

3 2 30 \ 1

4 2 31 3

5 1 32 2

) 6 3 33 3

7 s 2 34 1

8 0 35 -4 0

9 1. ° 37 o - ‘ 1

10 3 39 1

1 2, 41 3

12 L2 43 1

13 2 44 1

, 14 2 46 1

15 2 51 1

16 3 52 1

17 4 53 1

18 . 3 55 1

\ 19 2 70 1

20 1 76 1

21 2 81 2

22 1 85 1

23 5 87 1

24 0 90 A

25 , 0 « 99 1

26 1 137 1.
N
)
]
L}
‘34
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Table 4. Distribution of citations per journal. A.total of 584
different journals were cited.

(Cumulative no. umulative no.
Citations No. of * of journals as of citations
per journal journals % of total) % of total)
1 288 100% 100%
2 92 51% 88%
3 49 35% 81%
4 35 : : v
5 16 -
? . 18 )
12
8 10
9 ‘ ) ‘7 } \ ) . oy :
10 7 - 10% : ‘ 38% PERI
11 7 LT
12 3
13 2
14 3
15 5
16 1
17 1 '
18 2 5% 38%
19 7 ’ ‘
20 2
21 -1
22 1 .
23 2
24 2 w
28 1
30 1
32 1
37 2.
41 £ g ~
44 1 1% ' 16%
56 1
59 1
74 1
82 1 ®
- 95 1

585 journals 3 dissertations cited no journals




Table 5. Distribution of dissertations per journal.

2 ' No. of citing
dissertations No. of journals

4
N o 388

2 94
3 40
4 22
5 - 10
J ‘ ! A
6 10
’ 7 6 ¢
8 - -5
9 » 1
10 3
11 2
12 2
13 ’ ' 1
18 R |
B , : .

66% of journals were used by only 1 author.

/ 82

89

o®

were used by 2 or fewer.

. of

of journals were cited by 3 or fewer individuals.

bt }
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Table 6. Journals listed in rank order according to the total number of cita-
tions in West Virginia Unlver5|ty Engineering dissertations. (* = 1979 WvU

» engmeerlng subscription).

Total o
Citations Title (Number of authors citing the title)
95 Industrial and Engineering Chemistry (18) +
82 *AIChE Journal (13) |
74 Fuel (10)
% ~ . , . . v
59 *Chemicai Engineering Science (12)
56 - *Journal of Applied Mechanics (11)
44 ' '*Amer'ican Concrete Institute. Journal (7) LT ’
41 *Environmental Science & Technology (8) .
37 Carbon (3)
*Journalfof,\Flwd Mechanics (12)
T 32 I *ASCE. Structural Division. Journal (8)
30 *Water Pollution Control Federatnon Journal (7)
28 IEEE Transactlons on Electronic Computers (4)
24 *A|AA Journal (7)
*|£¢EC Fundamentals (11) B
23 *Ergonomics (2) -
.lnstitute of Fuel. Journal (8)
22 *Journal of Biomechanics (5) ~
«21 - Chemical Society. London. Journal ,(1}0)‘ : oo :
\ —/ ‘ ) ’ ' . ’ ' ' .",-' "
]

4



i Total ,
4 Citations Title (Number of authors diting the title)
. [ 4
20 **Canadian Journal of Chemical Enginleri‘ng (8)
*Prestressed Concrete Institute. Journal (1)
19 . ASCE. Sanitary Englneerlng Division. Journal (5)
American Chemical Society. Journal (19)
N *Analytical Chemistry (4) :

Circulation Research (3)°
*Civil Engineering (ASCE) (3)

s ., Coal Mining and Processing (2) -«
*|EEE Transactions on Computers (4

18 "~ ASME Transéctlons (6) ’ ‘
*|EEE Transactions. on Power Apparatus and Systems (2)
, A7 - *|gEC Process DeS|gn and Development (10) |
16 " Nature (6) ) - ' )
15 ,‘ *Chemical Englneerlng ('7)

- . .1Computer,Journal (5) '
. Faraday Soclety Transactions (8)
PR "~ *Journal of Basic Engineering (4)

Journal of Physical Chemistry (6) -
3 o o

14 ‘American Journal of Physiology (5)
.. Journal of Applied Physics (9) e
- Journal of Bacteriology (2) ' |

.13 - *Nuclear Science and Engineering (1)’ )
‘ ’ " Society of Petroleum Englneers Journal (4) g

12 " Journal of PetroIeum Teohnology (3)"
~ Kagaku Kogaku .(3) S
" *Management Science (5)
197 - Amerlcan Leather Chemists Association. Journal (1)
' *Chemical Engineering Progress (6) -
. *IEEE Transactions on Reliability (1)
* *Institution of Chemical Englneers. Trar}sactlons (6)
Journal. of. Chemlcal Physlcs (7)
.Science’(6) . e
.. Soil Sclence (4) J ;.,.;'“‘g

. . .
[ . [

¢
o7



P

Total
Citations

Title (Number of authors 0|t|ng the t|tle)

10

*ASCE. Engineering Mechanics DIVISIOﬂ Journal (6)

*Aeronautical Quarterly (4)

*American Water Works Assocnatlon Journal (5)
Biophysical.Journal (4)

*Biorheology (3) :

*Chemical and Engineering News (1) - .
Quarterly of Applied Mathematlcs (G}

AIME Transactlons 3) :
Amerlcan Institute of Planners. Journal (4)

Ay

- *|EEE Proceedlngs (6)
*International Chemical Engineering (3)

LS

International Journal of Rock Mechanics & Mining Sciences (2)

Journal of Applied Physiology (7)

I3

Soil Science Society of America. Proceedings (1)‘

-American Journal of Public Health (2)

o British Medical Journal (1)

-

‘Colliery Engineering (3)
*Compost Science (1)

l

*Engineering News Record (2) g ';

*|EEE Transactions on Communications (1)

"*IEEE Transactions on Information Theory" (3

*Imternational Journal of Engineering Science’ (5)
Journal of the Aerospace Scnences (3)
SIAM Journal (4) :

*ASCE. Hydraullcs Dwnsnon Journal (5)
*Aeronattical Jounhat(3) v E
- Biocheinical Journal:(2) , ~~;j‘.‘. o
British-Journal of Surgery (1) T
*Chemical Englneermg Journal (Japan) (2)

*In-ternatlonal Jqurnal of SO|IdS and Structures (6)

IRE“Proceedings (3),

Journal of ‘Bone‘and Jomt Surgery (1)
\SJournaI of Mechanics and" PhyS|cs of Solids (2)
~ Separation Science (2)

Society of Rheology. Transactions (1)

*Water Resources Research (3)

AN

<, o



- Total o '
Citations Tltle (Number of authors cntlng the tltle)

e S N
. 6 . *ASCE. Envn'onmental Englneerlng D|V|S|oh Journal (2{
' *Acier. Stahl. Steel (1) &
o ) *Air Pollution Control Association . Journal (3)
n *Applied Scientific Research (4) Cae T

*Archive for Rational Mechanics and Analy5|s (4)
*Association for Computmg Machmery Journal (5)
Brennstoff Chemie (4) - .

British Journal. of Applied. Physncs (3) O
Journal of Chromatography (m - S RS
*Journal of Engineering for Power (2) . TR
Journal of Neurophysnology (1) ’

. \..
3 /‘ .

T i Lancet (1) '
A ' ' Prikladnia Matematlka I Mekhanlka (2)
L *Radio Science (3) . s e
TN ' Royal ':lety (Londofi) . Proceedmgs A (3) ST e
IR Teploenergetika (6) cF R
R > Traffic Engineering (3) -, _ PR
*Water and Sewage Works (4) '
5 *Acoustlcal Souety of America. Journal (4)

R » Compte Rendus (I' Academle des Smences, Paris) (4)
Engmeerlng Journal of the Alsc (4) . .
Experlmental Neurology (1) .
forest Products Jéurnal ( )\,, - :
& ' *IE Transactlons on, Anténnas and Propagatlon (3)
' *Journal of Heat Transfer (3) ,
Journal of Mathematical Phy,s:cs (2) -
Journal of Physmlogy (2) ‘ :
' ,Journal-of Soil and Water &on'servatlon (5) '
Kmetnl)(a 1 Kataliz ﬁ) N ;, '
' Mlcrovﬁscular Research (1)
. *Operations Research (4)
- *Public: Roads (2) o
. ¥ ' *Der Stahlbau (n , . e
*Structu { ‘Engineer (1) =~ '

o _-\v e oy
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LA

© Total..

Tltle (Number of authors cttlng the tttl S

S Ci'c__af_iio:rms‘

R *Mechanical Engineering (3) .
R -Medical and Biological Engmeém,ng (3)
. ..12.; - Philosophical Magazine (3) . o -‘,‘-“-".:‘,_,
. *%ars - Sewage and Industrial %stes @ R
) “ . .Society of Mechanlcal ‘Engineers. (Japan). Transactjons (1)
.«.. - Society of Mining - Engmeers of AIME. Transactlons (3)
Lo ‘Steel..and .Coadl . (2). s
L WestmghouSe Engmeer (3) . '
- - Zeitschrift fur Angewandte Matematlk und Mekhanik (2)
»'~‘-_.Ze|tschr'|ﬂ‘: .fur Naturforschung Teil-A (3) "
. - e .,‘ SN “ ‘ o q..;;.\v: ',,‘
R Lo
y o ”
= Ky A ’ _
- -

'-f-ASCE Soil Mechanics and F ]
_‘,"‘Acta Orthopaedica Scandutt__' i
. Agronomy Journal (1) =~ "% '
Americah'Mathematical Somety BuIIetln (21)

Anatomical Rec
Applied Microbiology ( 2)
‘Behag@pral Science (3)

Biometics (2)

Cambridge;Philosophical Society. Proceedlngs (4)

Chemical and Process Engineering (1) ) ‘,

Chemistry and Industry (3)

*Electrical World (3)-

Electrochemical Society. Journal (1)

*Franklin Ingtitute Journal (4)

Gazovaya Promyshlennost (2)

*|EEE Spectrum (4)

E€EE Transactions on Biomedical Engineering (2)
{:‘ E Transactions.on Communication Technology. (1)

ternational Journal of Heat and Mass Transfer (3)
ournal of Biological Chemistry (2) - P
Journal of Catalysis (1) _ e
Journal of Colloid Science (2)°
Journal of Experimental Psychology (1)
Journal of Gas Chromatography (1)
Journal of Geophysical Research (3)

e Y
3T W T



Total L |
Citations Title (Number of authors citing the title)

3 . ‘ASCE Construction Division. Journal (1
.~ Americah Journal. of Mathematics (2)-

~ Ametican. Journal of Physical Medicine (2)
American Laboratory @D)
American Society of Agricultural Engineers. Transactions (2)
Annalen der Physik (2)
Berichte der Deutschen Chemischen Gesellschaft (M
Chemical Reviews (3) 4
Chemical Technology (3)
Chromatographia (1) S ' . B

~ Coal Age (2) . )

: : Combustion and Flame (2) T RER - Wi
. Gas Journal (2) ; : oo .
v *Harvard Business Review (2) _
*Hydrocarbon Processing (2) - . : . g
A . - Ingenieur-Archiv (2) N P '

Institute’ of Mlnlng and Metallurgy. Transactlons (1)
International Journal of Fracture Mechanics (1)
IRE Transactions on Antennas and Propagation (2)
*Journal of Aircraft (1) 2
Journal of Applied Bacteriology (2)
_ Journal of Applied Chemistry (3) ?
Lo ¥*Journal of Chemical Engmeerlng of Japan (3)
. o & - Journal of Colloid and Interface Science (1
4 ’“*Journal of Composite Materials (2)
#7050 *Journal of Engineering Materials and Technology (1)
AT *Journal of Fluids Engineering (1)
Journal of Genegpl Physiology (1) .
Journal of Inorganic and Nuclear® hem?stry (2)
*Journal of Mechanical Englneemrf‘g SCIence (m ’ A
Journal of the Kyoto Prefectural Um\verS|ty of Medlcme (1)
] Journal of the Science of Bob‘éf and. Agrlculture (2) -
L L= Mathematical Society (Londoh)“*Prdteedlngs (2)
B , ' Measurement and Control (1)
National Bureau of Standards. Journal of Research (2).
*Naval Research Logistics Quarterly (2)
Oil and Gas Journal (1) .
7. Physical Society of Japan. Journal (2)
Physics of Fluids (2)
_ . . Psychosomatic Medicine (1)
Ul IR *Public Works (3)
. ) : Recueil des Travaux Chlmlques des Pays'-Bas (2)
- Scientific American (2) . '
N South African Institute of Mlnlng and Metallurgy (1) _
N ‘ Tappi(2) o
: Tohoku Imperial University Technology Reports (2)
‘Zeltschft fur Angewandte Chemie (3)
Zeitschrift fur Anorganische Chemie (3)
e : Zeitschrift fur Physikalische Chemie (3)

¢ '




:_‘_‘Table 7. Journals listed in rank order accordlng to the number of authors
. cutlng the journal in West Virginia Umver:sxty Englneermg dlssertatlons (*

1979 WVU engineering subscrlptlon) PR ot
No. of i - e
Authors TitIe
o 18 Industmal and Englneerlng Chemistry
.. 13“ _f*AIChE Journal A‘ $ . _ (.
12 '””;lz*ChemlcaI Englneermg Science ‘ o |

*Journal of Fluid Mechanic?

.

19 I&¢EC Fundamentals
’ *Journal of Applied Mechanics §
10 . ‘Chemical Sqciety. L’o:hdon Journal,

Fuel.

*IE.EC P'r'ocess Design and Development
9 Jourrga{-:e“f;,Applled Physics

8 '~ *ASCE. Structural Division. Journal -7
- *Canadian Journal of Chemical Engineering
*Environmental Science & Technology™
Faraday Society. Transactions
Institute of Fuel. Journal - °

Lol *AlAA Journal -
R *American Concrete Institute. Journal
*Chemical Engineering.
" Journal of Applied Physiology
Journal of Chemical Physics
*Water Pollutlon Control Federation. Journal

6 *ASCE Englneermg Mechamcs Division. Journal

ASME Transactions

*Ghemical Engineering Progress .

*|EEE" Proceedings '
*|nstitution of Chemical Engineers. Transactions .
*|nternational Journal of Solids and Structures =
Journal of. Physucal Chemlstry

Nature LA

Quarterly of Applled Mathematics

e Scnence




.. No. of
Authors Title

S . *ASCE. Hydraulics Division. Journal
.~ "ASCE. Sanitary Engineering Division. Journal
- American Chemical Society. Journal
.~ Américan’Journal of Physiology
. *American Water Works Association. Journal
*Association for Computing Machlnery Journal
~Computer Journal
*International Journal of Engineering Science
*Journal of Biomechanics
*Management Science ' *

4 *Acoustical Society of America. Journal
*Aeronautical Quarterly
merican Institute of Planners. Journal
American Mathematical Society. Bulletin~ &J
*Analytical Chemistry -
/ . *Applied Scientific Research
‘ *Archive for Rational Mechanics and AnaIysns{
Biophysical Journal 3
- Brennstoff Chemie :
Cambridge Phllosophical Society. Proceedings
Compte Rendus (I'Academie des Scnences, Paris)
. . Engineering Journal of the AISC
*Franklin Institute Journal
*|EEE Spectrum .
*|EEE Transactions on Computers
IEEE Transactions on Electronic Computers
*Journal of Basic Engineering
*QOperations Research
SIAM Journal
Society of Petroleum Englneers Journal
Soil Science .
*Water and Sewage Works

44




No. of
Authors

3

Title

AIME Transactions

*Aeronautical Journal

*Air Pollution Control Association. Journal
Behavioral Science .

*Biorheology -

British Journal of Applied Physu;s
Carbon

Chemical Reviews

Chemical Technology .

Chemistry and Industry
Circulation Research .

*Civil Engineering (ASCE)

Colliery Engineering

*Electrical World

*|EEE Transactions on Antennas and Propagation
*|EEE Transactions on Information Theory

IRE Proceedings

*International Chemical Engineering
*International Journal of Heat and Mass Transfer
Journal of Appljed Chemistry
*Journal Af Chéhical Engineering of Japan’
Journal of Geophysical Research
*Journal of Heat Trhnsfer '

Journal of Petroleum Technology '
Journal of the Aerospace Sciences g
Kagaku Kogaku (Japan)
*Mechanical Engineering (3
Medical and Biological Engineering

Philosophical Magazine

*Public Works

*Radio Science ' :

Royal Society (London). Proceedings A

Society of Mining Engineers. Transactions
Traffic Engineering

*Water Resources Research

Westinghouse Engineer

Zeitschrift fur Angewandte Chemie

Zeitschrift fur Anorganische Chemie

Zeitschrift fur Naturforschung. Teil A
Zeitschrift fur Physakalische Chemie

A

45
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. Table 8. Journals which were cited by authors from more than one engi-
neerlng department. (* 1979 WVU engineering subscrlptlon)
o §
(- The followmg 10 journals were 0|ted by authors from ﬂlr dlfferent :

departments: . ) .

Total

Citations Title (Number of authors citing the title)
95 Industrial and Engineering Chemistry (18)
56 *Journal of Applied Mechahics (11) -
37 *Jour‘nal. of Fluid Mechanics (12)
21 Chemlcal Souety London. Journal (10) .
15 *Chemical Engineering (7)

Computer Journal (5) BT
14 Journal of Applied Physics (9) : i_' ‘
7 *ASCE. Hydraulics Division. Journal (5) , < I
6 .  *Applied Scientific Research (4) DAL T e
- ~*Association for Computing Machinefl. Journa| (5) ».+" <7 .5 . it
oy T ) oo Y T TR R
4
)
\-//
¢
5;"_"
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The following 16 Journals were cited by -authors from three different

departments: ,
Total ' )
Citations Title (Number of authors citing the title)
82 . *AIChE Journal (13) ‘ |
30 *Water Pollution Control Federatiop. Journal (7)
24 *AIAA Journal (7) | |
YT ‘*I8.EC Process Design and Development (10)
16 Nature (6) -
15 *Journal of Basic Eng_ineeri'nlg (4)
14 American Journal of Physiology (5)
9 Journal of Applied Physiology (7) .
~. 8 Journal of the Aerospace Sciences (3) ‘

SIAM Journal (4)

6 . Royal Society (London). Proceedlngs A (3)
5 *Journal ofy Heat Transfer (3)
4 American Mathematical Society. Bulletin (4)

*Electrical World (3)
*Franklin Institute Journal (4)
Zeitschrift fur Naturforschung. Teil A (3)

47




The followmg 87 journals were cited by authors from two different

departments
Total - oo
: Cltatlons ~ Title (Number of authors citing the title)
41 *Environmental Science & Technology (8)
x
A 32 *ASCE. Structural Division. Journal (8)
23 *Ergonomics (2)
Institute of Fuel. Journal (8)
20 *Canadian Journal of Chemical Engineering (8)
- 19 . ASCE. Sanitary Engineering Division. Journal (5)
o American Chemical Society. Journal (19)

o *Analytlcal Chemxstry (4)

18 ASME Transactlons (6) : '
_ ‘;.",“_i;‘.:*lEEE Transacttons on Power Apparatus and Systems (2)
15 Faraday Society. Transactlons (8)
Journal of Physical Chemistry- (6)
14 Journal of Bacteriology (2)
12 *Management Smence (5) . ,
, -
11 Journal of Cherwqa{ PhySIcs (7)
Science (6) /
10 *ASCE. Engmee Mechamcs Dnﬁlswn Journal (6)
*American:Water ks Association. Journal (5)

Biophysical:Journal (4)
Quartflerly"of Appll'd Mathematlcs (6)

7 *Aeronautrcal Jou rnal (3)
: Biochemical- Joa-rnai Q)
*Internatlonal Journal Jof, SOlIdS and Structures (6)
IRE “Proceedings (3 . . ;
*Water: Resources Research (3)

‘k ) % '\ ‘w' "
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¢ el
Citations Title (Number of authors citing the title)

6 . %*Air Pollution Control Association. Journal (3)
Brennstoff Chemie (4)
British Journal of Applied Physics (3)
*Journal of Engineering for Power (2)
‘Prikladnia Matematika | Mekhanika (2)
Traffic Engineering (3)

5 *Acoustical Somety of America. Journal (4)
- Compte Rendus (I'Academie des Sciences, Paris) (4)
Journal of Mathematical Physics (2)
Journal of Physiology (2) ;
*Operations Research (4). I

4 * Applied Microbiology 92) : /
Behavioral Science (3)
Biometrics (2)
Cambridge Phllosophlcal Somety Proceedmgs (4)
*|EEE Spectrum (4) '
*|EEE Transactions on Biomedical Engineering (2)
*|nternational Journal of Heat and Mass Transfer (3)
Journal of Biological Chemistry (2)
Journal of Colloid Science (2)
Journal of Geophysical Research (3)
*Mechanical Engineering (3)
Medical and Biological Engineering (3)
* Philosophical Magazine (3)
Sewage and Industrial Wastes (2)
. - Society ©f Mechanical Engineers (Japan). Transactions (1)
» Westingz ouse Engineer (3)
Zeitschrift fur Angewandte Matematik und Mekhanik (2)

R 3 * American Journal of Mathematics (2) - i
e Annalen der Physik (2) . s
Combustion and Flame (2) N
Ingenieur-Archiv (2) ' ‘ ' :
IRE Transactions on Antennas and Propagatlon (2)
Journal of Applied Bacteriology (2) -
*Journal of Chemical Engineering of Japan (3)
Mathematical Society (London). Proceedings (2) -
*Naval Research Logistics Quarterly (2)
Physncal Society of Japan. Journal (2)
"~ *Public Works (3) .

. Scientific American (2)

Tappi(2)

Zeitschrift fur Physikalische Chemie (3)




Total
Citations

Title (Number of authors citing the tltle)

2

American Mathematlcal Socnety Transactlons (2)
Applied Statistics (2)

~*Aviation Week and Space Technology (2) .

Colliery Guardian (2)

Federation Proceedings (2) f ' g

IEEE Transactions on System SCIe ce and Cybernetlcs (2)
Interfaces (2) - .}1
*|nternational Journal of Nonllnear Mechanics (2)-
Journal of Mathematics and Physics (2)
Metropolitan Transportation and Planning (2)
Nuclear News (2). L

Personal Rapid Transit B|w ekly (2)

Physics (2)

Popular Science (2)
*Power Engineering (2)

Reviews of Modern Physics (2)

. *Transportation Engineering Journal of the ASCE (2)
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